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Ri ^ R 2 *r AA tTlM- ^aj7 ( Rl ^ R 2 ^ zj-zj- JEfe $ 

Ci ~ c 22 ^^71 ie^ Ci ~ c 22 °^y]s. o>^7ioi^, Rl r 2 

^ 3<HS. ^M^cr 0, N, S, Si ^ GeS. °}^o]x)^ ^o\]X] ^o]s. *>M- 

^ S^i*. Ri ^ R 2 ^ *>M-^ ^# S^Rr ^71 

£ 4 

#7m# JL-g-*}, ^^ulf^igi, 7>^ 
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:£.7}-{Spirobi f luorene compounds, electroluminescence polymer and 
electroluminescence element having the same} 

£ l^r 5<HM V-l^l ^r^^ ^^M^ojcf. 

£ 2^ ^aHI 5°1H g<H*i 2}-^-# V-2^ ^^>7l^-^ ^H^olrK 

^ ^ THF -§-3H^ ^-f zJ-zH] rfl^V 3E.£^-*1 vil^(PL) ^ 

£ 4-fer ^-^^1] ^71^ dt7>» ;fe*Rr « 0 >^-i- ^tb 

£ 6£r ^^Hl 8^1^ ^flS?}- ^71^ ^7} ^ A] 7l-ofl ^7l^ 

10: 7)%, 12: ^ 14: 16: ^ Jl^-7>#, 18: ^<2f\ 

20: ^ 
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<9> ^-gr ^7l^ Jl^> ^ ol# 5L^fe- ^7l^ i^Hl 

^ °]^*) g<H*lfe ^71^ Jl^V ^ °] 

<10> ^^-^ ul-g-7> 4l^fl» o]-§-*b ^7l^ ^7]-^ 7l^r^-o1] JfL^ ^ 

°1 ufl, ^ ^ *I^h§; (+) ^-7>54- (-) ^Hl ^ 

*>^, ^ ^ -n^7>^o 1 l ^7>^- ^ 

* "f-*M ^ Jl^V^ofl ^^Cj.. JL£-7># iflS. ^€ 

^ iflofl^ <^7l7>(excition)» *§^*>JL, °1 <*j7l*>7> w> 

^ ^HflS. ^ .H^-*}^ wfl^7^oll Sfl^].^ « 0 >#f-^S^ 

*>7fl ^cf. ^3^- ^ ^ -2^-7>^ HE 3=^*11 irf^i «>fl' 

<H> ^-71 ^7]^ ^7Hr ^£7> BB}3^, ^>7l o] 7} nfl^-ofl 

tifl^^-(back lightH ^.9- 5Efh ?)£7> a1o)z}- <^^o] £^ ^ 

c^i 7>*1 7f^H ^Cf. -B-7) ^7l»^ ^*>Sfe A}-§-£)^ ^ofl nj-g). 

^^•7> ^ ^ltf* i7>7> ^Cf. ZL^7> ^7l^ X\&*}2] ^ o. 
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4iS7> ^-cf^ #:go] o^cf. 

<12> Jl£-7> ^7]^ 1990\i ZLI-O] ^<2» o]^^^- J7 

4» ^ ^ ^> ^-o>oflA-l ^ ol^^cf. sal 

£r(Covion)AKr #bK1,4-*|^*h1«)* 7^ f2S *H -fp7l -g-*1W ^o.^ 
^ JL#^ 7.flIL» 7fl^^b a> fltj.. nj^-o] cHKDow^Kr # 

^ Jl#o1 JL-g-7} ^flst 7flM5i4. 

<13> ^xq^- ig-^Kr 7flS.S.^ #^(^^^1) 7] ^- 

3. *H=- 7iS7} -B-^-tb 3-2.3 ^3*J , SlwHm^r, £ # 

51 (#^--2.^!)* 71^-o.S. S}*f ^7l^ al^-^>» 1997^1 ti^rS^-. (wo 
97/05184) 7l#^ (Suzuki coupl ing)°l Bj-fe- ZL£-7> a> 

-§-*H fe^r S-*r^ ^71^ Jl^>» 7flMHrHr Hi ^^.534 1999<cHlfe- 

^sel^r ^l^o] oj^cl-. (ol^g^- *fl5, 900.327S, J. Appl. Phys., 

vol 81, pp 3294-3298) °1 31^-7>^- ^a}^ ^_7]^% 

(light emitting electrochemical cells)* <*r n fl-T- 

JL-gr-i- ^ $1^4. IBM^l , ^e-1 ^ ^-Br 7)^2] # 

sl(#^31H ^H*! tgAj o.^ ^ ^^£7]- H^tHr ^-afl^-i- 
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7fl^H tis}^4. ^ *fl5,998,045Jl) Qo) t %q ^ jl 

-g-7HH^r -fM*}^ ^ JL#-|: M-Bl-vfl^ 7fl^>^ ^ol 

<14> #^(#^31 HH ^oj7l »^SL5L 3.S.o)k\, ^5L, , 

^-S*>^4. (Dltf^ ^ ^15,621,131^) Sth ^3X)^.«]§^^1 ^ ol<q 

€v*>* 31^7} ^7]tf ^&*}7}5- *>S4. (^lf^ *\) 

5.763.636S. ^ D]ff^ jf.tf) ^5, 859, 21131) ^2i±r £E^r ^«?> 

£°l*r cflSr fe^r Jl5)-7> SI^^-M-, ^7fl<^ 7>^ ^ -^71 -g-nfl 

°fl ^ -8-«fl£7> #o>^ J1^7> aV^O. S o^ 7}^o] ^x) ^cf^ 7>*1 

<15> o. ^7l^ 4l7>o) ^*]-i=. ^7]^ JL^-7># 

q&5.£i\- ^0>^^# -8-^1^^ ^^7>o] 7 >^ol 

<16> £ ^<2j Cfs. S.^ 6. -H-^]*>^i JL-g-*}-^ 

7l« Jl-g-*>» *fl ^*>^ ^olcf. 
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<17> ^tgo^ 2. c^s. S-^o. ^ 7 |i|. ^ ^7l#^- JL-g-*l-» ^-B-^ 

^ ^ 3-8-1 




<20> x)^ f Ri * R 2 ^ zj-z}- cf5j7 ; Rl ^ r 2 ^ yj-yj- S ^ « 

7l^^ Ci ~ C 22 J£^r Ci ~ C 22 ^^7lS *m7]o]3L, Rl * R 2 

# *}<H5. 0, N, S, Si ^ GeS o]ifLo^ji=. ^-ofl^ a^S)^- 3°l3E. *>M- 

^ olliEflsolcf. Rl ^ R 2 ^ Z\6\s. *>M-^ ^Efls ^.g. 5L^rH= ^ 
71°^ ^ Sa4. Ri g R 2 ^ a^S. *}>-Hr 2 7fl^ ^u)-^ oil 

tils *g^*Kr 2 ~ 57flSl ^ ^^>» ^ 

<21> ^-71 Cf€- ^*>7] ^71^ aLg-*^ 
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<22> 




<23> 



Rl $? R 2 tt AA MS. ^q- cf = JL, R x ^ R 2 ^ ^ iE^r £ 

7l^sl Ci ~ C 22 £«7l £^ Ci - C 22 °^7}S. oV^Hjl, Rl ^ r 2 

# *>M-^ 0, N, S, Si 9? GeS. o)~lo]*}^ ^o\)a\ *H_£ *>4- 

3 €^># R x * r 2 ^ a^s. g^fe oflEflS ^.g. ^^>fe 

^ ^ Sth Ri ^ R 2 ^ ^HS- *>i-Rr 2 7flsl ^» s>u|-^ oflEfl 

= £^"§- ^*Rr 2 - 57fl^ ^ *r $14. «>^*>7flfe, Ri 

^ R 2 ^ ^^]7> q-zf 3- 6', JE^r 1' ^ 6'ol4. SE^ w>^3)^>7fl^, Rj ^ 
R 2 ^ 3<H-£ *}4^r 3,6-^4M^-4 71 2^r 7 ] ojcf. 

i^o} ti>^3jtV ^Al^jol] rrj-^. ^7l^ Jl^Hl^i n£- 3 ~ 10,0002} ^ 



<24> 



^"71 ^4 Aj-7] o.^- A>CH1 7fl7flS)< : >1 $U ^"71 Wf4 
^fr 7>*m ^ o^o^^. ^7]^ JI^-*}-* ^-fr*}^ ^ 



<25> 



^7>^ 

-*M -§-nlH tfl^ -§-«fl£7> 7^1^ ^7]^-% J1^7># 
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^W". nJ-iiH, <4€- ^71^ JL-gr*}* ^-g-SM ^71^ i*>^ 

<28> [tiV-g-^ 1] 




V-l V-2 



<29> ti>-§-A] ioflA-l <S<H^m V-l SE^r V-2^ ^ ^ ^W71M- ^ 

25-11 



1020010044057 ^^ ^^>: 2001/9/11 

<30> 1 

<3i> 2-«.5.a-5.3'-^p||^lal^|^^ j[a 

<32> 3,3'-^°il^lwlsll^(5.0 g, 23.34 mmol)^§- 52me^ *Hfi3.-§-oM c -g-nfl 

°fl ^ 0°C?}*] ^z]-Al^rf. N-tLSJE^o} nl = (4.15 g, 23.34 mmol)# 63 

rd£] tlv\M£.W°\v}EL -g-*lH ^-<e] ^, zl -g-^ 3,3' ^1] ^-^1 «1 sfl ^ -§-^ofl 

"fl-f ^ 1.5*1?! ^ ^7Hf£^. <goi^i 12 Al?i 

*<L> J5I«>*1-JL, ^ ^ 10^- ^51 nslJi, 

* *fM*M ^*Rr ^^€-(6.70 g)-g- ^-a: 98%°1 

^ (#-§-^ 1°1H sWi- tfl-§-^-)4 «J*l«Hr ^» 7HJ# sK]^- ^ 

<33> AjAHl 2 



25-12 



1020010044057 #^ 2001/9/11 

<34> 6-«.5.a-Hl^l^-3.3'-^-gh^ gflS 

<35> #Ji-§-5|-iL€-(lM ^#^^^1^1 ^-^1- 137 ri, 137.12 mmol) -§- 

0.°C -fr^l^'H ^ A H1 H-M <9£ ^71 I (6.70 g, 22.85 

mmol) -8: l?^^ 1*1 # ^ ^^VS*}. -ES>€ -g-^ <#-8:°-3. ^ 

tt-gr °-} 12 ^RV -g-^r JH^J-^t}-. <M-§-#^ tiV-g- ^ -g-^ofl €^ 

#* <^^4. 3#S.5.°f|i£Ml 4% ofllioM]t)WM3l# o]-g-tb €^7> ^<sfl>H £L^. 
nVS.ZZ.2fl 2] 6-«.SS.-HlBfl^-3.3 , -cl-i- (5.92 g, «h§-^ 5f- 

W n*fl tfl-g-^-)^ 98%^ ^*>7i^ ^s^Hi ^ 

<36> ^aHI 3 

<37> 2-^.g.a-5.3'-Hl^-^-^^-^l-^g|l^^ 

<38> ^Aj^l 2°fl*| 6-w.S.S.-til5)l^-3 ) 3 , -^^r(5.92 g, 22.43 mmol), 1-2- 

^^#(18.60 g, 134.56 mmol), ^ -2-iLH5Hy;#(3.72 g, 22.43 

mmol) -8: A ^M5L# o > D lS.(60 m£)^l ^ 150°C^ -SrE-1- -B-^l^^i 24 

7><g^>^rf. ^o.s ^z^m -f <§^^r« ^7>S}-JL 10-g: 

tl- ^ «J^S. 4 «] zl ^# #fK-JL 4«i ^JL %^>M- 

§tis ^ #<y-*HH ^-^H^. *I4HI 4% citsii^ 

# aS*K&ZL2fl:zl 2-2.3.3.-5,3' -v}^--^^*]- 
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^1^1^(6.36 g, HH ^tt Ml tfl-g-^-. ffil^l Ri ^ R 2 fe 4 

4 ^-€ 0 J)# 58.1%^ ^#3. ^^nf. tfj^l^ r^M^af 

<39> ^jAHl 4 

<40> 9-(5 . 4 ' -Hi ^ ^- a] -ti] gj] ^ -2- 93 )-2 . 1-A *^5.-9H-^^-Sl 3j-9-#£] 

<4i> ^aH] 3oflA^ <g,g- 2-«.sa-5,3 , -«l^-^-€^-^- u l2ll^ (0.598 g, 1.225 

mmoD^r £2=1 3]M e^l j=S*f £(30 mLH ^r<?} ^-g-, -78°CS 7]jl 3*> 

^^Bl#(t-BuLi)(1.7M, 1.44m£, 2.45mmol)* 7K>^cf. -go^ ^ 

4tt -78M -£5L# 7fl4- ia1^> J§-o} StiV^^Cf. lAl^V 351, ^ 

€ EflE^>ol^ S ^£-(20M)«fl 4r£ 2,7-^w.S£t^iS!-9-& (0.497 g, 1.47 
mmol)# nfl-f €^1*1 7>*>^JL, 1*1 # ^o> M*}i& ^ ^-gr^-S ^r£^- #5]^ 

fAS ^ ^-oj- ^S}$=[cJ-. SjA]-^ 30-40% c]tS£l 

€ 311- 3.3.v}S.ZL2%&\ 9-(5,4'-Hli-^-^^-A]-til 

5ll^-2-$i)-2,7-^«-5.2.-9H-l-^€-9-#(0.62 g, ^-§-^ 1<HH M 
tfl-g-^-. IVoil^i Ri ^ R 2 ^ 44 -^-^JI, J±f-°J)-8: 68%^ ^-&g. 
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<42> 4H*l°fl 5 

<43> 2.7-cl .6'-ti1>i^-^^-Al-9,9'->ig]^Bl^#^.^.^ol ^ 2.7- 

<44> ^X\d\) 40] 3.^. (o 5g o.668mmolH (6mt)-i- -£^-f»- ^ 60°C 

s^iej- 7il# oi-g-^j- ^ei^> ^«>H^ 3S.n>£3.Efl3q ^^fls. 2,7-c]ti.sa-3' ,6'- 
«1 i^ig ^.X| -9,9' ^} Af = ^ ^ (0.24 g, tijr-g-^ 1°1H JH|-# V-1<*H cfl 

-§-^-. V-lofl^i R 1( R 2 ^ "e A l ^1 4<>1H 49%3 

^r#^ £534. 3E#, ^ V-1^1 7]?>\ o)Aj^^o] 2,7-tqw.S. 

SL-V ,6'-v}^^*}-9,9'-^z]^-*}^^-3-$\ (0.24g, #-§-^ 
V-2<>)1 tfl-g-^". V-2°\}*\ Ri, R 2 ^ ^*H) 4°1H ^o^^b ti>^ 

49%^ ^#5. ^^tf. 

<45> Aj-7] wj-^ o.^. <£o]*\ 2j-€\ ti.S-2.-3' , 6'-«]^4^^-Al-9 f g'-i^S-Wl^l- 

^-2.€(^# V-l)3 «|;*>7l^ i^E^i}-, 

2,7-c1tiS£-l' ,6 , -wl^^^l-9 ) 9'-^5i)s.til^l-^.2-^l(^-^-l- V-2)3 sq*} 
<46> <£a]<4 6 

<47> i^l(^^U^2JD azU^: ^ 
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<48> 




J n 



<49> lOOmL^l 4=1^3. -I-ehii^<Hl 730 mg(2.7 mmol)^ Ni(cod) 2 ^- 450 mg(2.9 

mmoD^l 2,2-^^51^* ^JL, 6 mL^ l-?-^ 6mL^ c] pfl^i#6>p>ol c % \§ 
9Xt±. l,5-Al#S^-^«a 0.2 mL-fr ^Jl 30^-# 80°C<>lH -^*H1 5 

^*)1 1.14 g (1.5 mmol)-§: 6 mL^l ^91 ^ -%7] #^ 

H<^1 7}«H 48*1 ^tM^i=h Q-y-S-S-^m^^l 50 mg* 3 mL^ #^-<ffl^] 
91 3- 7}*H 12*1 # 3 ^ 150 mL^l ^Hl^-, »)1 

^Itb S£ ^ $\^*\ «>-§- 7> 

^>J1, 12*m Hl^ ^<H^1 -2£-*># °MIM- °im*^r 1:15. ^ 

^ *>-§-*H ^ «] ^^^Al^lJl, <g^^l *1^*HH ^2:*1^ 

*1 0.45 g^l 3l*Kr JL^x} : 50 %) <9^^1 J**}fe efl 

MHl-*lH.S^f^(THF), CHCI3, (xylene), #^S>M(chlorobenzene) ^ 

-B-71 -g-nflofl ^ ^-^o.^, aVn|o.^^ 7 }^o] ufl-f -O^^tf. Jl^> 

^ &*}3f-a- GPCCpolystyrene standard)!- °l-g-*r°} ^$$± ^4, ^:*HKMn)£- 
50,000°15M. 
<50> -*j*Hl 7 

<51> PLC photo luminescence) 
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<52> ^X\d\) 6<H1>H <g^^l -2^-7}* p-3.^3H 5 mg/mL^ ^£5. ^, 

7}&d\) 1000 rpm^l ^ ^^^1-^4. <H^*!M ^ 

€€*>7l ^*>^ 7l31tl §-^7l *HH 200°CS. ^^rS^. 

^ ^1^1 4^- ^:^>7l 1*1#, 4A|# ^ 24*12; 

^sM^cf. -g-^ vfloflA^ j,^]. PL A^E^f ^S*>7] THF -§- 

*M JL^7>» -g-3H^ a)s.(<io-4 mol/l)# §al ^^^(SpexMl- 
^1 PL ^ ^wKfluolog-2)* °l-g-s r <^ PL^- ^r^rS^r. <^7] s^o.^^ 380 
nm* ^>-g-*>^4. £3-^2]- PL ^H^* M-^tflul $1^. 

^l-^i ^ ^513. *fl-?- ^ PL°1 ^3$-°^, <H^*8 *1*H ^ 
tt PL# iL^Jl 

<53> ^AHT 8 

<54> ?-l7l^j-^- ^>^| ^13: 

<55> ^X\c% 6 oflA| ^71^ ZL-g-*!-!- *}-§-*M #7)^% 4i7># *fl2<5> 

^ ^ ^(12)o] 3|)E^£]o1 °J*r -fre] 71^(10)^- 7fl ^ol ^, ^71 

M ^^"(12) $H (Bayer #^(Baytron P 4083)^- ^ 

30 nm^ ^15. «1s]#(buffer layer)(14)^- ^Sr£4. =i ^, 100°C 

2i& ^ i^7> -g-^n^- 0.2 mm^ ^E^^b ^ ^^(14) $H 

100 nm£) tf-v\]S. S^sH ^ -H£-*r#(16)^- *f ^rS^r. ^^^1 

* 100 °CS. -B-*l3q*f ^ SL&<$ *] ^ 2 Al# ^s^l^cf. ^ #^-711- 
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°l-§-*H 10" 6 £=.(torr) <3^* -fr^l*>^^ ^^>#(16) ^ 

^#(18) ^ ^ ^^(20)^: f^l^cf. #71 ^<£#(18)£r LiF# ^>-§- 
«H ^-^Sl^, ^"71 ^ ^#(20)^ Al-i- A}-g-SH ^71^- 
# i*}^ ^3£: 4mm 2 «|4. 

<56> #71 ^^Htt S.^tb ^*H1 tF* 71 O.M-, #71 71^(10)^8: ^3 

i^HJE #Sl7KMo|E > ^e|olnlc j ^-Bloll^^lEll^la^-^olE #e)ofl^^l 
M-S^ejlolM^. oi ^ 5E ^. ; av 7 ] ^.tg ^^-(12)-^ ^>5|-^1#( indium 

oxide), ^VsK^Ctin oxide), ^5M-<*| ( z j nc oxide) SE^ €^-#-8: ^l-§- 

*H *8^«Hr 7>^>rl-. #7l ^ ^(12)4H IL^S}^ ^ 

^ ^"71 ^Al^ 33 til #5. -^SM 

^•71 ^ 3^(12)* ^ ^4. ^71 ^31^(14)^- #71 ^ 3^(12)3}- 

#71 ^ ^^(16)?iSl Tflig ^^17171 ^V 0 } %°-3., 

<« #33.2.^ Hl^r #^0>^^0. S i§#^ ^ ojcf. #71 3^(18)^: 

MgO, Li 2 0^ ^ ^ SB^r LiF^f 1"^ ^#5. ^ 

^, lOnm "^o.^. ^^Hr ?M 1^3 ^-t}-. 

<57> -^aHI 9 

<59> ^AHl gd\)X\ ^3:^ ^71^-% ^T^JfE^ ^7l^ ^^§T ^ 7>*H , ZL 

^sl-SAi £<>|3 37l 1 £# i^je^^- £ 5 ofl i^El-vfl^Cl-. £ 5°fl^, S|tfl ig}-# 
^3.^ 425 nm^H, 400-500 nm A}oloflAl ^xqo) ^71^-^-^ M.o]jl ojcf. 
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S)t= CIE ^^-Sfe (0.17, 0.10) AS 4]$£7} ofl-o ^ w^sfjL 

ifl^cf. 5L 6<=Hl^i ^ «>sf #<>1, ^ AliHl 

JluZ)-] 

<61> ^ ^ofl ^ Jl£-*Kr -B-71 -g-nflofl tfl*}-^ -g-^£# 

-§-^£7> #71 nfl^l ^ 7>^ ^ atb, ^T^^l <4€- # 

7ltt ull-*Kr ^ 3H^O> ^- , tfl*^^, 71^ 

3*^, MV^- ^ ^T^l^l tflfb <?>^ -^o] -f^>tj-. ^6|1 

#71^ Jl^-7># A>-g-s>^ ^71^-% 4i7>^ ^Aj^Kr ^-f .HJl 

<62> o]#, tiV^-zjt!- -£*H1» ^l^THl ^^*>^Al4, ^ 

^ ^7l ^Al^jofl ^3*1 7l#^ ^o^ xflofl^l xg- «o> 
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1] 




Ri ^ R 2 £r ^ ^ M- cfe j7, Rl g R 2 ^ zj-z}- >g*g ^ £ 

Ci ~ C 22 Ci - C 22 °^y}^. °}*H7)o]jl, Rj * R 2 

# 2[°]S. ^tfc o, N, S, Si ^ GeS. ol^-oj*]^ ^dfljq ^^s)^- aHs. *M 

S.^}JL, Xfe §5.31, JSE^r . 

[^t 1 * 2] 

^fli^l Ri £ R 2 ^ *KHr ^ltfls if-^ 
3] 

^|2*<H| 5a°H, Ri ^ R 2 ^ *>M-^ 2 7fl2] ^# ^14^1 

oflEfls ^-g- ^*Rr 2 ~ 57fl^ i^Rr SRr 

[^T 1 * 4] 
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*\^, Ri % R 2 ^r AA Ri g R 2 ^r ^ ^ SEfe ^ 

71*83 Ci ~ C 22 5E£r Ci ~ C 22 ^7)3- o^ylolzL, R x ^ R 2 

# ^o]S. f>}^±r 0, N, S, Si ^ GeS. ^l^-^^l^ ^l^l ^^5)^ *M 

5] 

^14^-ofl flo^, Ri ^ R 2 ^ 3<H3E. S>M~b S^-*Hb 
«*1 3* ^71^ -H-g:7>. 

[3)^8- 6] 

^5^1 flo^, Rj ^ R 2 # ^o^ £ §>M-^ 2 7fl^ ^» ^>i4^) 
ofl^e ^f-i- tg^sRr 2 ~ 57fl^ ^ €7>» 5Lf-*>^ 3# -i^JlS S}^ 

7] 

*I14^1 floH, R x ^ R 2 3 ^*17> 3' ^ 6'^1 ^ ^SLS. 
$.7)^% 3.^7}. 
8] 

^7l^r% ji^-7>. 
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9] 

10] 

7l7flS)<H ^71^ Jl^m ^ Jl^-X>## ^ 
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